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Abstract 

Most therapeutic regimens are aimed at the use of pharmacologic agents or the induction of immunological 
response against the pathological agent. However, these methods tend to be insufficient for the management of 
some of the most debilitating infectious diseases. Here we present a novel therapeutic approach. It involves 
voluntary super-infection of a subject having HIV/AIDS with a virus (GBV-C), which to date has not been shown to 
be responsible for any pathology. It has been shown to counter, suppress or eradicate the agent responsible for the 
severe disease. Several studies demonstrate the role of different micro-organisms in influencing the growth of other 
pathogens in the human body. This hypothesis requires meticulous testing before its implementation on humans. If 
the trials are successful, the implications for this hypothesis are promising considering the compliance issues and 
adverse effects associated with current standard of HIV care. 

Keywords: HIV, AIDS, GBV-C, Hepatitis G virus. Super-infection, HAART, Vaccination 



Background 

A number of micro-organisms, specially bacteria and fungi 
are present as part of human normal flora, as our normal 
body homeostasis provides a dynamic medium to develop 
a symbiotic relationship. These organisms are present in 
areas like nasal cavity, gastrointestinal tract, respiratory 
tract, genital tract etc. serving as "ecological niches" and 
strengthen the immunity by restricting the proliferation 
of pathogenic organisms. However, disturbed homeosta- 
sis, for example, by injudicious use of antibiotics or im- 
munosuppression, allows uncontrolled growth of these 
organisms, resulting in pathogenicity. 

Humans exhibit immunological diversity as suggested 
by the fact that different diseases follow a different course 
of illness and resolution in different individuals. This de- 
pends upon host factors such as genetic makeup and im- 
munological response to an attack along with the capacity 
of pathogen viral genome to attack. What remains under- 
examined is the role of potentially beneficial organisms 
which have the capacity to alter the course of illness by 
interacting with the body and its other normal residents 
or the new invaders. 

Important advancements have been made in medicine 
by observing the change in profile of symptoms of one 
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disease caused by another disease process. An example 
is Edward Jenner s efforts in prevention of smallpox by 
using cowpox pustular lesions. Following in Jenners 
footsteps, we propose eradication, or at least suppression 
of existing infection with infection from another bio- 
logical agent which is not pathogenic, or with attenuated 
pathogenicity. 

Presentation of the hypothesis 

In the domain of clinical medicine, interventions for 
promotion of good health can be divided into preventive 
medicine and therapeutic medicine. The former deals 
with modalities that are specially designed to prevent or 
delay the onset of disease processes (an example is vacci- 
nations), the latter is concerned with the treatment of 
pathological conditions resulting once the disease process 
has initiated (an example is genetic therapy using adeno- 
virus for cystic fibrosis patients). Thus, the use of micro- 
organisms which are not pathologic is well-documented 
in medicine. 

We propose a novel treatment method for patients hav- 
ing AIDS disease. It involves voluntary super-infection of 
such subjects with GB virus C (GBV-C; formerly called as 
Hepatitis G virus). 

This proposed treatment is based on findings of sev- 
eral randomized control trials which document a change 
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in the progression of an infectious disease due to con- 
comitant infection with a different infectious agent [1-4]. 
The introduced agent has been shown to result in the 
remission of the previous infection or at least a decrease 
in viral load and disease progression. 

Hepatitis G (GBV-C) is an enveloped, single stranded 
RNA virus belonging to family Flaviviridae having close 
relationship with Hepatitis C sharing approximately 30% 
amino acid homology [5]. It is transmitted through the 
same modes HIV uses to transmit itself to its host. To 
date, there is no evidence of any known pathogenicity of 
GB Virus C in humans and most of its carriers have not 
shown any symptomatic infection like those infected by 
other members of the same family [6-8]. Although it is 
rare to find beneficial effects of viruses, in vitro studies 
have reported an inhibitory role of Flavi Family (GBV-C, 
DV, hepatitis C virus. West Nile virus, and yellow fever 
virus) on CD4+ T cells against HIV [9]. 

In Western countries, up to 4% of healthy blood do- 
nors are GBV-C viremic, while in developing countries 
the prevalence rates can be as high as 20% [10-14]. And 
those who are at risk of transmission of other infections 
such as HIV, HBV and HCV have prevalence rates ap- 
proaching 50% [13,15,16]. 

Since the mode of transmission is same, GBV-C infec- 
tion is common in people with HIV infection and is sur- 
prisingly associated with significantly improved survival, 
while decrease in GBV-C viral loads are linked to HIV 
progression and increased mortality [1,17]. Similar find- 
ings have been reported by other studies [18,19]. Al- 
though in the study conducted by Vahidnia et al, there 
was incidental exposure suggesting improved survival in 
HIV patients on highly active anti-retroviral (HAART) 
therapy; a randomized control trial will provide us a 
more accurate answer whether such association is actual 
or spurious. Another study reported decreased vertical 
transmission of HIV in infants positive for GBV-C RNA 
[20]. Thus all these studies point towards a possible role 
of GBV-C in the suppression of HIV [21]. 

Multiple mechanisms have been proposed by which 
GBV-C infection modulates HIV infection. GBV C infec- 
tion results in reduced expression of the CCR5 and 
CXCR4 on CD4 + 1 Cells and this was independent of 
any effect of HAART and HIV viral load [22]. One pos- 
sible molecular mechanism that plays the role in inhibit- 
ing the surface expression of CCR5 receptors is the 
binding of GBV-C E2 to CD81 on CCR5+ cells [23]. The 
GB Virus C E2 protein interferes with HIV-1 membrane 
fusion in a dose dependent pattern [24]. With HAART, 
it could have additive or synergistic effects. In Patients 
receiving HAART, median GBV-C RNA levels increased 
and decreased upon interruption of HAART thus sug- 
gesting a reciprocal relationship between GBV-C and 
HIV viral dynamics [25]. 



GBV-C virus also plays its role by influencing cytokine 
profile. It modulates the immune response. It is ob- 
served that Th2 cytokines levels are increased in HIV in- 
fected patients possibly due to Th2 polarization and Thl 
cytokines are decreased. But in patients with concomi- 
tant infection, levels of Thl cytokines are increased spe- 
cially IL- 2 levels. Also it increases CD80+ plasmocytoid 
dendritic cells (pDCs) which produces Thl cytokines. 
This further strengthens that GBV-C has multiple modes 
of action in reducing the HIV viral load [3,4]. 

This phenomenon of suppression of an infectious 
agent by another is also reported in other cases but on a 
small scale with relatively scarce data. This includes 
super infection of HIV infected patients with Dengue 
Virus of Flaviviridae and Measles virus of Paramyxoviri- 
die [2,26]. 

The treatment and prevention protocols in current use 
advocate the use of pharmacological and surgical inter- 
ventions for interrupting the course of disease process. 
Our hypothesis provides an alternative method to the 
existing treatment modalities in altering the course of 
disease. 

Speculating advantages of VIVI over HAART 

HAART (Highly active antiretroviral therapy) has trans- 
formed HIV infection from a rapid, deadly disease into a 
chronic condition. However, the need to administer medi- 
cines for decades rather than years encourages us to think 
of another alternative. 

The success of HAART therapy depends on patient 
adherence. For this purpose, interventional strategies 
with behavioral modification are required. Strategies 
includes motivation to begin therapy, then education 
with simultaneous involvement of patient in decision 
making, providing reliable access to primary medical 
care and medication. The concept of adherence is not 
limited to the patient but it includes clinician who 
develops a healthy and trustful physician-patient rela- 
tionship [27,28]. Younger age, poor housing conditions, 
lack of social support, and problems of adherence with 
previous antiretroviral regimens were found to be the sig- 
nificant factors for non-adherence [29]. In order to over- 
come the issue of adherence, DOT-HAART (directly 
observed therapy with highly active antiretroviral therapy) 
was introduced in some countries. However meta-analysis 
of studies show no advantage of such practice over 
self-administered treatment [30]. The side effects of 
HAART therapy has led to many people discontinu- 
ing their therapy. This has been demonstrated by sev- 
eral studies [31,32]. 

Our treatment regimen offers solution to the problems 
of adherence and high financial burden associated with 
HAART. The use of VIVI method for treatment of HIV/ 
AIDS provides us an alternative approach to treatment 
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without the associated difficulties with patient compU- 
ance and the side effect profile of HAART drugs. 

If our hypothesis is proven true, there are greater 
chances of fewer side effects or very rare effects like the 
vaccinations in current use which are nearly safe with 
adverse reactions ranging one in over million patients. 
Our therapy could possibly increase adherence of AIDS 
patients to HAART. Since some people stopped therapy 
due to therapy failure which was associated with the 
type of treatment or to the most recent HIV-RNA [32]. 
Combining our regiment with HAART may have some 
encouraging aspects through the additive effects as 
GBV-C has separate mechanisms through which it in- 
hibits HIV replication. With on-going skepticism about 
the use of anti-retroviral agents for prophylaxis in HIV, 
VIVI can also be tested as a prophylactic intervention 
for primary prevention [33]. 

Testing the hypothesis 

Rigorous testing is required before converting this hy- 
pothesis into a mass scale treatment option for HIV pa- 
tients. Science demands experiments to be conducted on 
animal models before their implementation on humans. 
However, a satisfactory animal model for GBV-C does 
not exist. Although GBV-C has been known to infect 
old-world primates, its propensity to infect new world 
primates remains somewhat controversial. Since chim- 
panzee experiments are no longer likely to be done, this 
makes the option of using an animal model for testing 
the hypothesis infeasible. Under these circumstances, it 
is plausible that humans with advanced HIV be used in- 
stead of animal models, since a significant number of 
people already receive licensed blood products that con- 
tain GBV-C. 

Although in previous studies, cohorts have shown 
resolution of infection by another agent, none of them 
was deliberately infected with the virus. In our research 
model, three groups should be made of patients harbor- 
ing multi-resistant strains of HIV. First is the Control 
group with standard treatment, second is the Case group 
A with superinfection while the third group is Case 
group B with both standard treatment and superinfec- 
tion. They should be followed prospectively for a longer 
period. If the Case Group A or B shows improved primary 
outcome in terms of survival or secondary outcomes such 
as resolution of symptoms, i.e. Increase in CD4+ T cells, 
decrease in HIV RNA or proteins, increase in THl cyto- 
kines, decrease in opportunistic infections, our hypothesis 
will be confirmed. 

Implications of hypothesis 

This hypothesis provides an opportunity to introduce 
novel methods in the treatment of chronic or unsuccessful 
diseases like HIV. Selection and usage of non-pathogenic 



strains means not having to deal with the side effects of 
pharmacological interventions. New vaccinations can be 
developed on basis of viral proteins. Also after developing 
a single working strain with maximum efficacy and lesser 
pathogenicity, we will be able to provide it at a more 
affordable cost to people with severe life threatening 
infections. 
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